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The assembly of a microtubule-based bipolar spindle is required for accurate partitioning of chromosomes to daughter cells [1] . The size and shape of this structure shows little variability within a particular cell type [2] . Although the bipolar spindle is maintained for many minutes during cell division, the microtubules that provide the mechanical framework turn over on much faster timescales [3, 4] . How spindle size and shape is maintained while its constituents undergo rapid dynamics is not yet fully understood and remains an area of intense research.
In general, there appear to be at least two classes of mechanisms that account for size control of cellular organelles: competing assembly and disassembly processes with at least one of these being length dependent or, alternatively, length control by molecular rulers which sense and restrict organelle size [5] . In fact, the mechanisms proposed for size control of the meiotic spindle at metaphase also fall into these two categories ( Figure 1) .
In the first model, spindle size is set by microtubule length and overlap control. Microtubules are dynamic polymers whose length is set by competing polymerization and depolymerization reactions at their ends. Filament length control can be achieved if the kinetics of either of these processes is modulated in a length-dependent manner. This modulation could be mediated by motor and non-motor proteins, and at least for one family of microtubuledepolymerizing kinesins, kinesin-8, microtubule length-dependent activity has been demonstrated in vitro [6] . Similarly, end-to-end distance between cross-linked microtubules can be increased by antiparallel sliding by motor proteins such as kinesin-5. Resistance to this sliding by other proteins, with either one of the opposing forces being proportional to the extent of microtubule overlap, may also help set spindle size. In the second class of models, signaling gradients emanating from the chromosomes can act as a molecular ruler to determine the size and shape of the spindle by controlling microtubule dynamics spatially. In particular, the observed concentration gradient of Ran-GTP could result in preferential microtubule stabilization near chromosomes to maintain spindle size [7, 8] . Another possible molecular ruler could be the spindle matrix. The spindle matrix is proposed to be a structure with slower dynamics than microtubules and can act as a scaffold for spindle assembly and maintenance [9, 10] . In this model, spindle size and shape is determined by the matrix.
In a recent issue of Current Biology, Gatlin et al. [11] examined spindle self-organization. In an interesting set of experiments, the authors used micro-manipulation to perturb a spindle at metaphase by moving a second spindle, in specific orientations, into close proximity. They observe that on the timescale of several minutes, fusion of the two spindles results in one spindle that is almost the same size as either of the unperturbed spindles. Furthermore, fusion was not dependent on the initial orientations of the two spindles. When spindles were held in parallel orientations, they fused by sliding and then joining at the poles, resulting in a bipolar spindle. Remarkably, even a spindle initially oriented perpendicular to a second spindle rotated to achieve a parallel orientation and then fused to form a bipolar spindle of normal size and shape.
What cues does the spindle generate to allow for this dramatic reorganization? Based on the observation that the critical distance for fusion to occur was in the same range as the distance peripheral microtubules extend as they 'search' the cytoplasm, the authors propose that spindle alignment and fusion occurs by interactions between peripheral microtubules and that the spatial reorganization is mediated by motors. Specifically, the authors propose that dynein-mediated antiparallel microtubule sliding plays a central role in spindle fusion. This is a new function for dynein in spindle assembly and warrants further exploration.
These results clearly show that the spindle has a very robust mechanism to ensure maintenance of both bipolarity and size. The results are also consistent with another recent study in which spindles were found to recover their shape in response to small mechanical compressions [12] . Importantly, the spindle fusion experiments provide a test of the models for spindle size control. In the simplest scenario, one would expect that signaling gradients associated with the two interacting spindles should result in a new gradient different from that in a single bipolar spindle.
The new gradient should result in changes in the shape of the individual spindles during the initial interaction between the two spindles. However, Gatlin et al. [11] observed that the individual spindles retain their shape until they are aligned and the poles fuse. These findings are also consistent with a previous study in which spindle assembly on paramagnetic 'chromatin' beads arranged in long strings was examined. Even on chromatin structures several times longer than normal spindle width, one spindle was observed and its size and shape were largely unperturbed by the spatial distribution of chromatin [13] . Without additional studies that combine visualization of signaling gradients with spindle perturbations, it is less clear how one reconciles the spindle fusion experiments with models in which gradients play a major role in determining spindle size and shape. The results of the study by Gatlin et al. [11] also suggest that, if a spindle matrix exists, it is not likely to be a rigid scaffold but should be a structure capable of allowing reorganization and recovery of the spindle upon mechanical perturbations or fusion.
Thus, it seems more likely that the mechanism for spindle size control is via microtubule length and overlap control, achieved by the concerted action of motors and microtubule-associated proteins. However, several questions persist and we are unable to fully explain the observed spindle fusions. Continued biochemical and biophysical characterization of the key molecular players, combined with controlled mechanical perturbations of the spindle should shed more light on the 'funny math' of meiotic spindle fusion. Sexual Selection: Sperm in the Fast Lane Sperm competition has led to spectacular adaptations in males and their ejaculates. A recent study of Tanganykan cichlids provides compelling evidence that sperm competition can drive the evolution of faster, longer sperm.
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Competition over access to females has led to extravagant male adaptations -it was precisely to explain the evolution of such adaptation that Darwin proposed the idea of sexual selection [1] . Less obvious to biologists have been adaptations driven by the competition for fertilization between the ejaculates of different males, a type of sexual selection known as sperm competition that was discovered only relatively recently, thanks to the realization that females often mate promiscuously [2, 3] . The past twenty years have witnessed an explosion of empirical investigations that have revealed the signature of sperm competition in the evolution of a whole suite of male and ejaculate traits. We now know that, as predicted by theory [4] , sperm competition can lead to the evolution of increased investment in sperm production at a macroevolutionary level (for example [5] ), and to economic strategies of ejaculate expenditure by individual males tailored to the socio-sexual context of each copulation [6] . Sperm competition may also underpin the evolution of more puzzling traits such as spermless copulations [7] and infertile sperm [8] . But demonstrating the effect of sperm competition on sperm function and design has proved surprisingly difficult.
A recent study by Fitzpatrick et al. [9] has produced unequivocal evidence that sperm competition has led to the evolution of faster and longer sperm in the cichlid fishes of Lake Tanganyka. The study analysed intra-and inter-specific variation in sperm length and swimming speed of 29 different cichlid species. The cichlids of some East African freshwater lakes, including Lake Tanganyka, underwent one of the most spectacular and best-studied radiations [10] . This presents a major advantage for comparative studies: a diversity of mating systems across species that have well characterized phylogenetic relationships within a single speciose clade and share the same geographic origin. Different mating systems are associated with different degrees of average sperm competition. In some species, such as the Neolamprologus caudopunctatus ( Figure 1A ), males fiercely guard females before and after mating, providing little opportunity for competition among their sperm ( Figure 1B) , while in others, such as Telmatochromis vittatus (Figure 1C ), alternative male reproductive tactics occur, and 'sneaker' males dart in the territory of territorial males to surreptitiously release their sperm ( Figure 1D ) when a female spawns, generating higher levels of sperm competition. Similarly, in some species, males help care for the offspring, limiting their chances of promiscuity, while in others, parental care is provided exclusively by the female, freeing males and their ejaculates to compete for additional eggs.
These drastically different mating systems and fertilization modes are characterized by different levels of sperm competition that on average an ejaculate is likely to face. Consistent with this expectation, Fitzpatrick et al. [9] found that males from species characterized by higher levels of
